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to the nett moment (curve C) acting about the yaw axis. Since the gust
does not reverse direction but is assumed to die away, it is clear that
the reversal of curve C above the line could only be due to rudder control
or equivalent damping. This is an interesting graphic confirmation of
the original assumption that reverse rudder is essential to produce a
recovery from yaw without overshoot, of the form of curve G.

In practice the rudder control curve C may be compounded of pro-
portions of one or more of the displacement, rate, and acceleration curves.

It is apparent from the curves of Figs. III. 57 and III. 58 that the
more a control is responsibe to acceleration, and to a lesser extent rate,
the nearer will it approach to the ideal of neutralising the disturbing
force altogether. It can also be seen that the rate curve is the only one
that is in the opposite sense to the displacement near the end of recovery.
Acceleration responsive control is chiefly valuable for its anticipatory
effect in reducing displacement, whereas rate responsive control is also
valuable for its positive damping effect.

All automatic pilot systems use detection of angular displacement
from a stabilised reference as a means of generating a control impulse
that actuates the aircraft controls to oppose the disturbance. Some very
successful designs have relied entirely on displacement control. In the
absence of damping, displacement control alone would result in overshoot
or hunting, a continuous oscillation about a mean attitude or heading.
The aerodynamic damping on the aircraft itself is usually sufficient to
prevent this. Certain automatic pilot systems, especially later designs,
employ in addition to displacement control, either rate or acceleration
control terms, or both. In addition, the automatic pilot may be made
responsive to other variables such as airspeed, linear accelerations, altitude,
etc. By these means still closer control can be maintained.

Before leaving the subject of control theory, it should be pointed out
that the term "ideal control" has been used in a narrow theoretical sense
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Fig. UI. 58. Relation of disturbance and time derivatives. Showing the
anticipatory nature of the acceleration component in phase I and the
characteristic damping of the rate curve in phases III and IV.